Detailed Slide Scanning and Analysis Methods
Tissue sections from 632 slides (~15 slides per stain per patient) were imaged on a ScanScope XT slide scanner (Aperio Technologies, Inc., Vista, CA) at 20x (0.5_m/pixel) using JPEG compression for storing image data. Subsequent image analysis was performed using an internally developed image analysis software package for large datasets based on ImageJ [Rasband, W.S., ImageJ, U. S. National Institutes of Health, Bethesda, Maryland, USA, http://rsb.info.nih.gov/ij /, 1997-2008] . To manage the large size of the digital slide imagery, processing was performed in 2 x 2 mm tile increments over the entire slide image (Fig. 1c, Fig. 1d ).
For each 2 x 2 mm tile ( IEEE Trans. Systems, Man, and Cybernetics. 1978; 8: 630-632] .
For tissue region analysis, tiles from the entire scan area were processed to yield an outlined data set across the entire scan area. A grayscale (8 bit) low-magnification overview image was used to identify valid tissue regions by a previously described Isodata thresholding algorithm
26
. Tissue regions were then subjected to a series of 1 pixel morphological operations (dilate, fill, erode, erode, dilate) to reduce background image noise in the resulting outlines. The resultant outlines were subsequently filtered to exclude sizes less than 0.1 mm 2 in order to remove erroneously outlined fibers and histological debris. The remaining tissue region outlines were used to measure the area of the tissue present on the slide and to define the regions where the positive staining outlines were valid.
Manual verification of the correspondence between outlines and actual tissue regions was then performed. Twenty-seven (27) slides exhibited excessive staining, scanner banding artifacts, and/or focus issues and were discarded from further analysis. Other noncorrespondence due to isolated fibers which traversed tissue regions were corrected manually by delineating the outline representing the tissue region of interest. After verification, a total of 605 slides remained for subsequent statistical analysis. 
